A detailed description of the hydrology and geology for Robertson Glacier (RG) has been previously reported (Sharp et al., 2002). Briefly, RG (115°20'W, 50°44'N) is a north facing valley glacier in Peter Lougheed Provincial Park, Kananaskis Country, Alberta, Canada. RG is approximately 2 km long, spans an elevation range from 2370 to 2900 m, and currently terminates on a flat till plain, although glacially smoothed bedrock surfaces are exposed along the glacier margins. Two principal subglacial meltwater streams (referred to here as RE [eastern drainage] and RW [western drainage]) drain from beneath the ice front (Fig. DR1a) . The local bedrock is Upper Devonian in age (Mount Hawk, Palliser and Sassenach Formations) and consists of impure limestones, dolostones, and dolomitic limestones, with interbeds of shale, siltstone, and sandstone (McMechan, 1988 Table DR1 ]) were obtained from WARD's Natural Science or the mineralogical collection at the Department of Earth Sciences, Montana State University. Minerals were crushed and sieved to obtain a near uniform particle size of 1.4-1.7 mm diameter. Only particles in the 1.4-1.7 mm diameter size range were retained for use in loading biofilm coupons in an attempt to minimize differences in particle surface area.
rocks, as well as the coupon minerals were analyzed by Energy-dispersive X-ray spectroscopy (EDS) to determine elemental composition by weight. Samples were powdered and analyzed in variable pressure (VP) mode and against measured standards. All of the catchment rocks analyzed were found to contain quartz, calcite, and one or more aluminosilicate minerals (microcline, montmorillonite, muscovite, nontronite, sanidine) as determined by XRD (Table DR1) . Pyrite was present in three of the rocks (R1 [Silty Limestone], R3 [Shale] and R5 [Shale] ). R5, a dark shale containing quartz, microcline, calcite and pyrite) was crushed and prepared in the same way as the pure mineral phases for use in the coupon sampler (RG Rock, Table DR1 ). The pyrite content of RG rock and RG Sediment was estimated at 0.56 and 1.2 weight % respectively, assuming all S came from pyrite, which is valid given the apparent lack of any other S sources from XRD of the catchment rocks. The mineralogy of the rocks suggests that the major elements and their ions capable of serving as a substrate to support microbial metabolism in the catchment rocks were Fe 2+ and S -from pyrite (FeS 2 ), since this was present in 3 of the 5 rocks analysed. While Fe containing nontronite (Na 0.3 Fe 2 Si 4 O 10 (OH) 2 4H 2 O), and ankerite (Ca(Fe,Mg )(CO 3 ) 2 ) were detected, these were only present in one of the five rocks. Olivine stoichiometry was determined from EDS results (Table DR1) .
Mineral coupons, composed of capped stainless steel mesh cylinders (25.4 x 1.27 cm; 1-mm mesh size) (Figure DR1b) , were prepared with approximately 5 g each of pyrite, hematite, magnetite, quartz, calcite, olivine [Fo 90 Fa 10 = Mg 1.8 Fe 0.2 SiO 4 ], and RG Rock. All substrata were separated within the coupon by plugs of glass wool. Mineral-loaded coupons were sterilized by combustion (550ºC, 6 h) under an atmosphere of N 2 . Coupons were suspended in the glacial outflow channel of RW approximately 10 meters downstream of the glacier terminus where the stream bed was well developed. Coupons were incubated for seven months, spanning October 2007 to July 2008 in order to promote colonization of substrata by those microorganisms with a propensity for attachment. The large coupon mesh size allowed access of the particle surfaces to bacteria suspended in the surrounding groundwater. After incubation, coupons were retrieved, placed in sterile bags, frozen on site using a dry ice/ethanol slurry, and transported frozen to Montana State University where they were stored at -80°C until further processed.
DR 1.3. Subglacial Meltwater and Sediment Sampling and Processing.
All sample collection and processing was undertaken using aseptic techniques, as described below. Subglacial meltwaters were collected from RW at the site of coupon deployment during the summer ablation season (July 2007) and at the time that the coupon was deployed (October, 2007) . Supraglacial meltwaters, from the surface of the glacier, were also collected during July 2007. Samples of subglacial meltwaters (RW water) were collected in autoclaved sterile bottles and approximately 500 mL was immediately filtered in an autoclaved Nalgene filter unit containing pre-sterilized 0.22 µm PVDF membrane filters that were emplaced using ethanol soaked, flame sterilized metal tweezers. Following filtration, the filters with accumulated suspended sediment were placed in sterile DNA free 2.0 mL screw-cap vials using ethanol soaked, flame sterilized metal tweezers and were immediately frozen using a dry ice/ethanol slurry. Samples were transported back to MSU frozen where they were stored at -80ºC until processed for genomic DNA extraction. In the laboratory, filters were cut in half using a sterile spatula and were placed in separate bead beating tubes for genomic DNA extraction (see below). 500 mg aliquots of fine-grained subglacial sediment (RG Sediment) were also collected from the site of coupon deployment at the time that the coupon was retrieved using ethanol soaked, flame sterilized metal scoops. Triplicate subsamples of sediment were placed in sterile bead beating tubes in the field with sterile spatulas and tubes and contents were immediately flash frozen on site in a dry ice/ethanol slurry. Sediment samples were kept at -80°C until further processed for genomic DNA extraction.
DR 1.4. Mineral Substrata Processing.
Mineral coupons were thawed and disassembled in a sterile laminar flow hood. Each individual mineral phase was removed from the coupon and granules were placed in a sterile petri dish containing molecular-grade sterile water (Sigma-Aldrich, St. Louis, MO). Unattached microbial cells and/or fine-grained glacial till were removed from the mineral phases by gentle agitation of the petri dishes. This process was repeated three times, until no observable till was being released from the mineral phases. Triplicate 500 mg subsamples of individual mineral granules from the coupons were transferred directly to bead-beating DNA extraction vials DR 1.5. Community DNA Extraction and Community Bacterial 16S rDNA T-RFLP Analysis.
DNA was extracted from the 500 mg samples of individual mineral substrate, subglacial sediments, and from filter papers in triplicate (duplicate in the case of filtered water) using the Bio101 FastDNA SPIN Kit for Soil (MP Bio Medicals, Solon, OH) using a slightly modified protocol as described previously (Boyd et al., 2007b) . Equal volumes of each extraction were pooled and genomic DNA was quantified fluorometrically using previously described methods (Boyd et al., 2007b) . Approximately 15 ng of genomic DNA from each substratum type, RG sediment, and RG water filter paper pooled extracts was subjected to thirty cycles of PCR in triplicate using bacterial-specific primers 8F and 907R, according to previously described protocols (Boyd et al., 2007a , however the forward primer was modified with phosphoramidite fluorochrome 5-carboxyfluorescein (FAM) at the 5' terminus (Invitrogen). Replicate PCR products were pooled, purified, and subjected to T-RFLP digestion, electrophoresis, and analysis as previously described {Boyd, 2007 #32).
DR 1.6. Statistical Analysis of T-RFLP Electropherograms.
For the purposes of this study, distinct T-RFs were considered to be unique operational taxonomic units (OTU) and were the unit by which individual phylotypes were demarcated. The Bray-Curtis index (e.g., Sørensen index),which represents an abundance weighted metric describing the similarity of communities, ranges from 0 to 1, with higher values indicative of greater similarity. Bray Curtis similarity for community comparisons were calculated using PAST (ver. 1.7.2) (Hammer et al., 2001) . Hierarchical cluster analysis with multiple (1000) bootstrap was performed with the program pvclust (http://www.is.titech.ac.jp/~shimo/prog/pvclust/) and the base package within R (version 2.10.1) (http://www.r-project.org/contributors.html). Hierarchical clustering was based on Ward's agglomerative correlation method with the Bray-Curtis similarity indices serving as input for the analysis. Approximately 15 ng of genomic DNA from the subglacial sediment and pyrite substratum DNA extracts was subjected to thirty cycles of PCR in triplicate using bacterial-specific primers 8F and 907R according to previously described protocols (Boyd et al., 2007a) . Replicate PCR products were pooled, purified using the Promega Wizard purification kit (Madison, WI), quantified using the Low Mass DNA Ladder (Invitrogen), cloned using the pGEM Easy Vector System (Promega), and sequenced using the M13F and R primer pair as previously described (Boyd et al., 2009 ). Sequences were assembled using BioEdit (ver. 7.0.9.0) (Hall, 1999) and were checked for chimeric artifacts using Mallard (ver. 1.0.2) (Ashelford et al., 2005) .
DR 1.8. Phylogenetic analysis.
Bacterial 16S rRNA genes from both the subglacial sediment-and pyrite-associated communities were compiled and aligned using ClustalX (ver. 2.0.9) (Thompson et al., 1994) specifying the IUB substitution matrix and default gap extension and opening penalties. The phylogenetic position of bacterial 16S rRNA genes was assessed using PhyML (ver. 3.0) (Guindon and Gascuel, 2003) using the GTR substitution model with gamma-shaped rate variation and a proportion of invariable sites as recommended by ModelTest (ver. 3.8) (Posada, 2006) . The 16S rRNA genes from Acidilobus sulfurireducens str. 18D70 and Caldisphaera draconis str. 18U65, both of which are members of the Crenarchaeota, served as outgroups. The 16S rRNA gene phylogram was rate-smoothed with a molecular clock approach using the multidimensional version of Rambauts parameterization as implemented in PAUP (ver 4.0) (Swofford, 2001) . P-values indicating the probability that each environment has more unique branch length (e.g., are not overlapping phylogenetically) than expected by chance were determined using 100 permutations and the weighted Unifrac significance test of each pair of environments as implemented in the program Unifrac (Lozupone and Knight, 2005) . If the assemblages did not harbor significant unique branch length at a P value of < 0.05, they were considered to overlap phylogenetically (Lozupone and Knight, 2005) . DR 1.9. Anions, cations and stable isotopes.
Anion and cation analyses were performed on aliquots of filtered water (0.22 µm) that were stored on ice in plastic scintillation vials without headspace. Major anions and cations were measured using a Dionex 3000 ICS ion chromatography system (Dionex, Sunnyvale, CA) according to previously published methods (Lewis et al., 2012) . The precision (based on repeats of standards and samples) was better than 2% for all analytes. pH and electrical conductivity were measured in the field by using an Orion 4 Star pH/Conductivity meter and probes designed for low ionic strength solutions. Alkalinity was determined using a Hach Digital Titrator. Table DR5 . Bray-Curtis similarity of bacterial 16S rRNA gene assemblages derived from T-RFs (Table DR4) associated with different mineral substrata, Robertson Glacier (RG) sediments, or RG meltwater (RG Water). (average, July = 270 uM L -1 ) and the dominant anion was typically bicarbonate (average, July = 390 uM L -1 ), followed by SO 4 2-(average, July = 140 uM L -1 (Table DR2) . Although, at the time of deployment SO 4 2-concentration (2100 uM L -1 ) exceeded bicarbonate (1500 uM L -1 ). The enrichment of individual ions from the supraglacial to subglacial environment was greatest for SO 4 2-(230 to 3600 times enriched), Na + (3 to 55 times enriched), K + (6 to 77 times enriched), Mg 2+ (22 to 41 times enriched) and Ca 2+ (5 to 40 times enriched), with the greatest enrichment in October when subglacial meltwaters were most concentrated. Conversely, NH 4 + and NO 3 -were less enriched in subglacial meltwaters in October, with greatest enrichment in July (Boyd et al., 2011) . The pH of the subglacial meltwaters was neutral to mildly basic, ranging between 6.8 and 7.4. (Table DR2 ). The  34 S values from pyrite are usually slightly positive (e.g. 0 to 10‰), although reported values vary widely (-20 to 15‰, (Nielsen et al., 1991) (Nielsen et al., 1991) . Thus, the  34 S value of sulfate in RW at 3 ‰ is consistent with a pyrite rather than evaporite source. Further, the  18 O value of sulfate in Upper Devonian evaporites in North America varies between approximately 13 to 18‰ (Nielsen et al., 1991) while, the  18 O-SO 4 2-values in the RW sample is negative (-13‰). A plausible process that could account for the negative  18 O-SO 4 2-value is that a portion of the SO 4 2-was produced via anoxic sulfide oxidation, a process where most or all of the oxygen in SO 4 2-are derived from the water ( 18 O-H 2 O, -18.7 ‰) (Bottrell and Tranter, 2002; Lafrenière and Sharp, 2005) .
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DR 2.3. Bacterial Community Composition.
To characterize the influence of pyrite on subglacial sediment-associated bacterial community composition, we characterized the diversity of 16S rRNA genes recovered from pyrite-associated minerals, as well as from native subglacial sediments sampled adjacent to the mineral coupons (main paper, Figure 1 ; Table DR3 ). A large proportion of the clones were most closely affiliated with lithotrophic organisms that metabolize Fe and /or S, (main paper, Figure 1 ; Table DR3 ). For example, 56% of the 16S rRNA gene clones recovered from the sediment-associated community were most closely affiliated with Sideroxydans lithotrophicus ES-1 and Thiobacillus denitrificans ME16, both of which have been shown to oxidize ferrous iron in pure culture (Emerson et al., 2007; Karavaiko et al., 2003; Okereke and Stevens, 1991; Suzuki et al., 1990) . Additionally the closest BLAST hits for 46% of the pyrite-associated clones and 84% of the sediment-associated clones were from uncultured microorganisms recovered from other glacial or polar soils and subglacial sediments (Table  DR3 ). This finding is consistent with the proposal that glacierised environments are selecting for similar communities, due to mineralogical controls imparted by similar bedrock geology , in concert with prevailing hydrological regimes (Tranter et al., 2005) , nutrient availability and redox conditions (Wadham et al., 2004; Wynn et al., 2007) .
